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Abstract
Background: This study assess knowledge, attitudes, and practices regarding Human Immunodeficiency Virus (HIV)
testing and counseling services and the predictor characteristics of these outcomes among individuals who
presented for the first time to Voluntary Counseling and Testing (VCT) public services.
Methods: A sample of 244 subjects in the geographic area of Naples (Italy) received a self-administered
anonymous questionnaire about socio-demographic characteristics, knowledge, attitudes relating to HIV infection,
and practices relating to access to VCT service.
Results: Only 25% correctly identified the main modes of transmission and the main preventative measures of HIV
and this knowledge was significantly higher in who had had more than one sexual partner and have not always
used a condom during the intercourse in the last year, in those who have received information about HIV/AIDS
through physician, and in those who have received middle school or lower educational level. The perceived risk of
contracting HIV/AIDS was significantly higher in respondents of lower age, in those who perceived a better
personal health status, and in those unmarried. Only 20.9% reported that they had received the HIV test and males
and those who visited a physician or participated in preventive activities about HIV/AIDS were significantly more
likely to have had an HIV test.
Conclusions: This study supports the need to disseminate information and interventions to this population.
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Background
Human Immunodeficiency Virus (HIV) voluntary coun-
seling and testing (VCT) services is internationally well
recognized to be one of the most effective public health
interventions for both treatment and primary and sec-
ondary prevention of this infection. Indeed, VCT relies
mostly on individuals presenting themselves for HIV
testing, giving voluntary informed consent, and provide
an opportunity for individuals to understand their per-
sonal risk for HIV infection, make informed choices based
on knowledge of their serostatus, encourage change/elimin-
ation unhealthy behaviors in order to reduce the risk of be-
coming infected, assist HIV positive individuals in
preventing the transmission of the infection, and obtain
medical care if they are HIV-positive. Moreover, HIV test-
ing has been considered a cost-effective procedure in differ-
ent countries area’s [1-4].
In Italy, 5,8 new HIV infections per 100,000 people
were diagnosed in 2011 with an higher prevalence
among male and mainly attributable to unsafe sex [5]
and, as in many other industrialized and developing
countries worldwide, VCT is an important component
of the national HIV/AIDS preventive strategies for unin-
fected people, and for treatment, care efforts, and sup-
port for HIV-infected persons [6]. In order to achieve
these goals, it is important that participants should be
adequately educated on the benefits of the VCT, both in
preventing the spread of the HIV infection and meeting
the need for care and support in communities.
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Very few surveys have evaluated the level of know-
ledge, the attitudes, and the practices towards VCT
among individuals who accessed these services [7-10],
seemingly studies have not been done to explore similar
questions in Italy. Thus, there is a need for additional
studies because an understanding of these topics is cru-
cial for the development of interventions for the disease
control, since misconceptions may contribute to prevent
individuals from making right choices, decisions, and
taking appropriate prevention strategies. The purposes
of the current epidemiological survey among individuals
who presented for the first time to the VCT public ser-
vices in Italy were to: (1) conduct a detailed exploration
regarding the knowledge, the attitudes, and the practices
regarding HIV testing and counseling services; and (2)
identify the predictor characteristics of self-reported
knowledge about HIV infection, fear of contracting
HIV/AIDS, and having received the HIV test.
Methods
A cross-sectional survey design was used in this study.
The eligible study population included all subjects age
18 and older who presented for the first time to seven
randomly selected VCT public services in the geographic
area of Naples, in the South of Italy, during the period
comprised from June 2007 through October 2010. In
Italy, the VCT services offers free HIV testing and the
service is provided by staff members generally composed
of physicians, psychologists, and nurses trained and ex-
perienced [11].
All subjects who accessed for the first time to the VCT
were invited to participate. They received an information
sheet that explained the survey aims and procedures that
the participation was completely voluntary and anonym-
ous, that privacy and confidentiality would be strictly
protected as no personal identifiers were included in the
questionnaire. Individual written informed consent was
obtained from all study participants prior to receive the
questionnaire. Those who agreed to participate were given
the questionnaire to complete and deposit in a sealed box
that was designated for that purpose.
All survey questions in the questionnaire were self-
reported and included information regarding the follow-
ing items: (i) the first part contained questions regarding
socio-demographic characteristics, and about health sta-
tus; (ii) in the second part, participants were asked a
series of questions measuring their knowledge about
HIV infection (modes of transmission and preventive
measures); (iii) the third section assessed participants’ at-
titudes towards the fear of acquiring or transmitting
HIV/AIDS, and beliefs if HIV/AIDS was preventable;
(iv) in the fourth part, individuals were asked about their
health-promoting behavior with questions about HIV
sexual risk behaviors (number of partners and number
of sexual intercourses and how frequently they were
protected by condoms during acts of intercourse with
the partner(s) in the last year), injecting drugs use in the
last year, frequency of sharing needles in the last year,
frequency of a health checkup in the last year, reasons
for access to VCT service, whether respondents’ health
care provider informed about VCT service, and whether
they have received the HIV test; and (v) in the final sec-
tion, participants were asked if they have family’s/friend’s
history of HIV/AIDS and if they have accessed to the
VCT, their main sources of and needs of information re-
garding HIV/AIDS.
Self-rated health status was assessed on a ten-point
Likert-type scale, with responses ranging from 1 (poor)
to 10 (excellent). For items regarding the knowledge,
participants were asked to provide answers with options
for “no”, “do not know”, and “yes” and to indicate using
a 3-point Likert-type scale whether or not they agreed or
disagreed with statements. The responses of the question
measuring the attitudes were on 3-point Likert-type
scale in the format “agree”, “uncertain”, and “disagree”
and on a Likert scale with a score ranging from 1 to 10
with higher scores indicated higher perceptions about
their risk of transmitting and contracting HIV/AIDS.
The respondents were also asked to report directly
reason(s) for have or have not received HIV test. Ques-
tions pertaining to behaviors were close ended with
nominal or categorical (yes or no) responses; the fre-
quency of use of condoms in the last year was mea-
sured on a five-point Likert scale ranging from
“never” to “every time”.
The questionnaire was tested in a pilot study on a con-
venience sample of 20 adults, the test respondents
commented on some questions, and subsequently the
wording and order of some questions were made before
the final version was completed.
The study protocol and survey instrument were ap-
proved by the Ethic committee of the Second University
of Naples.
Statistical analysis
The statistical analyses were executed in two steps. First,
the effect of the several characteristics and the outcomes
of interest were observed using appropriate bivariate ana-
lysis such as chi-square test for categorical variables and
t-test for continuous variables. Then, multivariate linear
and logistic regression were performed, entering variables
when the p-value of the bivariate association was ≤ 0.25,
for identifying the factors that were independently associ-
ated with the different outcomes of interest and variables
were selected for multivariate models with p-value < 0.2
for entry and p-value < 0.4 for exclusion. The main
outcomes of interest were defined as (i) knowledge about
the modes of transmission and the main preventative
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measures of HIV (no = 0, yes = 1); (ii) fear of contracting
HIV/AIDS (continuous); and (iii) having received the HIV
test (no = 0, yes = 1). All models included the following
variables: gender (male=0, female = 1), age (continuous, in
years), marital status (married = 1, single/separated/di-
vorced/widowed=0), having a child (no = 0, yes = 1), edu-
cational level (three categories: middle school or lower = 1,
high school = 2, baccalaureate degree/graduate degree = 3),
employment status (unemployed = 0, employed = 1), num-
ber of other persons in the household (0 = 0, ≥1 = 1), per-
ception of personal health status (continuous), having had
more than one sexual partner and no consistent condom
use in the last year (no = 0, yes = 1), injecting drugs use in
the last year (no=0, yes=1), at least one member in the
household/close friends having history of HIV/AIDS
(no = 0, yes = 1), physician as source of information about
HIV/AIDS (no = 0, yes = 1), and need of additional infor-
mation about HIV/AIDS (no = 0, yes = 1). The following
variables were also included: having received the HIV test
(no = 0, yes = 1) in Model 2; at least one familiar/friend
have accessed to VCT (no = 0, yes =1), and knowledge
about the modes of transmission and the main preventa-
tive measures of HIV (no = 0, yes = 1) in Models 2 and 3;
fear of contracting HIV/AIDS (continuous), fear of trans-
mitting HIV/AIDS (continuous), HIV may be prevented
(no = 0, yes = 1), and having visited a physician or having
participated in preventive activities about HIV/AIDS (no
= 0, yes = 1) in Model 3. The strength of association be-
tween the dependent variables with the outcome of inter-
est is presented using odds ratios (ORs), while controlling
for the other variables in the multivariate logistic regres-
sion models, with their 95% confidence intervals (CIs).
Standardized regression coefficients (β) were presented in
the multivariate linear regression model. Determinants
were reported to be significantly associated when they had
a p-value of 0.05 or lower. All p-values were two-tailed.
Analysis of data was performed using the computer soft-
ware Stata, 2009 [12].
Results
A total of 301 individuals were recruited and 244 agreed
to participate in the study for a response rate of 81.1%.
Table 1 provides an overview of the respondents socio-
demographic and general characteristics. The average
age was 33.6 years, one-third was female, the majority
had completed a high school education, more than one-
third had at least one member in the household/close
friends having history of HIV/AIDS, 25% had a familiar/
friend who have accessed to VCT, and the overall mean
score for perceived personal health status was 7.2. In the
previous year, 14.3% reported injecting drug use and less
than half have shared needles. Regarding the sexual be-
havior pertinent to the transmission of HIV, 87.3% had
sexual intercourse in the last year, and among the
subsample of sexually active participants in the last year
only 12.3% reported that they had always used the con-
dom during the intercourse with casual or regular
partner.
The respondents’ knowledge about HIV infection is
reported in Table 2. The analysis of the different ques-
tions showed that the frequencies of the correct answers
ranged from 21.3% to 92.2% regarding the modes of HIV
transmission and from 64.7% to 95.9% of the specific
means of preventive measures. Overall, only 25% cor-
rectly identified the main modes of transmission and the
main preventative measures of HIV. The results of the
multivariate regression analysis are shown in Table 3,
which illustrates factors associated with the different
outcomes of interest. Multiple logistic regression indi-
cated that three characteristics significantly influenced
the level of knowledge. Indeed, the respondents who had
more than one sexual partner and have not always used
a condom during the intercourse in the last year
(OR=0.33; 95% CI 0.16-0.7), those who have received
information about HIV/AIDS through physician (OR =
4.34; 95% CI 2.01-9.42) were more likely to correctly an-
swer the questions about the modes of transmission and
the main preventative measures of HIV. Moreover, when
the baccalaureate degree/graduate degree was chosen as
reference category, a value significantly lower than 66%
was observed for those who have received middle school
or lower educational level (95% CI 0.14-0.84) (Model 1
in Table 3).
The answers regarding the attitudes towards HIV/AIDS
indicated that approximately three-quarters (71.7%) of the
respondents thought that was possible to prevent HIV/
AIDS, that the level of perceived risk of transmitting and
contracting HIV/AIDS resulted in a mean total score re-
spectively of 6±3 and 6.6±2.6, and a high perceived risk
was indicated by 17.6% and 18.8% who responded 10 to
the questions. A stepwise multiple linear regression was
conducted to assess which variables predicted the percep-
tion of risk of contraction HIV/AIDS. The perceived risk
was significantly higher in respondents of lower age, in
those who perceived a better personal health status, and in
those unmarried (Model 3 in Table 3).
The analysis of the results showed that the most com-
monly cited reasons for seeking VCT were for learning
about their HIV sero-status (49.5%), own or partners’
high risk sexual behaviors (39.1%), and specific symp-
toms of HIV/AIDS (6.6%). A total of 51 subjects (20.9%)
reported that they had received the HIV test and almost
three-quarters (74.4%) reported voluntary HIV test. In
the final logistic regression model two variables were sig-
nificantly associated with having tested for HIV. Males
(OR=0.42; 95% CI 0.19-0.91) and those respondents who
visited a physician or participated in preventive activities
about HIV/AIDS (OR=2.67; 95% CI 1.35-5.29) were
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significantly more likely to have had an HIV test (Model
2 in Table 3). Among those who had been tested, the
main reasons were blood donation (20.9%), engaged in
high risk sexual behaviors (16.3%), and wanting reassur-
ance of being uninfected (7%); whereas, the most com-
mon deterrent from going for an HIV test were fear
(48.3%), and that they feel to be not at risk (44.8%).
























No formal education/Elementary school 13 5.3
Middle school 49 20.1
High school 128 52.5









Perception of personal health status 7.2 ± 1.9
(1–10)*




At least one familiar/friend who have accessed to VCT
No 183 75
Yes 61 25
Table 1 Principal characteristics and HIV risk behavior
among participants (Continued)


















+Only for those who had sexual intercourse in the last year (213).
++Only for those who had inject drug in the last year (35).
aThe number of participants responding to this question is 211.





Heterosexual intercourse without a condom (True) 225 92.2
Needle sharing (True) 220 90.2
Homosexual intercourse without a condom (True) 198 81.1
Tattoos and piercing with contaminated needles (True) 161 66
Vaginal delivery (True) 89 36.5
Breastfeeding (True) 52 21.3
Preventive measures
Use of condom during acts of intercourse (True) 234 95.9
Avoiding sharing needle (True) 226 92.6
Avoiding sharing fork or glasses (False) 192 78.7
Bottle feeding (False) 173 70.6
Avoiding sharing sharp personal objects (True) 158 64.7
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When asked about their main source of information
about HIV/AIDS, a substantial proportion of the partici-
pants indicated that they have received information
(92.2%). Most respondents reported that mass media
were the major sources of their information (73.8%),
followed by scientific journals (24%), and only 18.2%
claimed physicians. The vast majority (64.3%) expressed
an interest in receiving additional information.
Discussion
To our knowledge, this study is one of the limited num-
ber of published investigations that has rigorously
addressed individuals’ knowledge, attitudes, and prac-
tices towards VCT among those who accessed for the
first time to the VCT.
One of the main finding of this study was that only
25% of current participants were able to correctly iden-
tify the HIV main modes of transmission and the main
preventative measures. Many more participants were
able to respond to some questions; namely, more than
90% of participants identified as modes of transmission
the heterosexual intercourse without a condom and the
needle sharing and identified the correct preventive
measures the use of condom during acts of intercourse
and avoiding sharing needle.
The findings from the present study suggest that there
were several socio-demographic characteristics of the
study population that were associated with the different
outcomes of interest. Indeed, there were significant
differences between individuals with different levels of
education and knowledge about AIDS. In the logistic
Table 3 Multivariate logistic (1 and 3) and linear (2) regression models results
Variable OR SE 95% CI p value
Model 1. Knowledge about the modes of transmission and the main preventative measures of HIV (Sample size=244)
Log likelihood=−118.4, χ2=37.67 (6 df), p<0.0001
Physician as source of information about HIV/AIDS 4.34 1.71 2.01-9.42 <0.001
Having had more than one sexual partner and no consistent condom use in the last year 0.33 0.13 0.16-0.7 0.004
Educational level
Middle school or lower 0.34 0.16 0.14-0.84 0.019
Baccalaureate degree/graduate degree* 1.0
Employment status 0.63 0.2 0.33-1.19 0.15
Need of additional information about HIV/AIDS 0.63 0.21 0.33-1.21 0.17
Number of other persons in the household 0.69 0.27 0.32-1.47 0.34
Model 3. Having received the HIV test (Sample size=244)
Log likelihood=−114.71, χ2=20.76 (5 df), p<0.0001
Having visited a physician or having participated in preventive activities about HIV/AIDS 2.67 0.93 1.35-5.29 0.005
Gender 0.42 1.66 0.19-0.91 0.028
Knowledge about the modes of transmission and the main preventative measures of HIV 1.73 0.62 0.85-3.52 0.13
Educational level
Middle school or lower 0.54 0.23 0.23-1.26 0.15
Baccalaureate degree/graduate degree* 1.0
Injecting drugs use in the last year 1.85 0.8 0.79-4.33 0.16
Variable Coeff SE t p value
Model 2. Fear of contracting HIV/AIDS (Sample size=244)
F(6,237)=6.96, p<0.0001, R2=15%, adjusted R2=12.8%
Perception of personal health status 0.25 0.08 2.94 0.004
Age −0.04 0.02 −2.48 0.014
Marital status −0.84 0.41 −2.07 0.04
Need of additional information about HIV/AIDS 0.5 0.33 1.5 0.13
Gender 0.51 0.34 1.5 0.13
Having received the HIV test 0.39 0.39 1.01 0.31
Constant 5.87
*Reference category.
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regression model regarding the level of knowledge, as
expected, those with higher educational levels, especially
those with a university or college education, were more
likely to correctly answer the questions about the modes
of transmission and the main preventative measures of
HIV. A risky sexual behaviors were independently asso-
ciated with the level of knowledge, since those who had
sex with more than one sexual partners and have not al-
ways used a condom during the intercourse in the last
year were more knowledgeable. These findings not only
highlight the high level of risk behaviors, but also indi-
cate that prevention researchers may be better equipped
to design interventions to minimize and possibly change
high risk behaviors. Another interesting finding from
this survey was the fact that younger and unmarried re-
spondents perceived to be at higher risk of contracting
HIV/AIDS. One of the most intriguing result from this
study was that respondents who reported a better per-
ceived personal health status were more likely to perceive
a higher risk of contracting HIV/AIDS. A reason is offered
as possible explanation for this finding that healthy sub-
jects may place more importance on maintaining their
health. Furthermore, males were also found to be more
likely to perform HIV test than females.
In this sample, the majority of the respondents ac-
quired their knowledge about HIV/AIDS from mass
media. This result is in accordance to another similar
published study [9]. Despite television was the most fre-
quently reported source, they appear to be not effective
for retaining knowledge, whereas very little information
was obtained from health care providers where better
information can be found. However, the findings em-
phasize the central role of physicians in communicating
with patients regarding HIV/AIDS and in acquiring
knowledge, since consistent with prior research health
care providers were positively associated with greater
levels of knowledge about HIV/AIDS [13,14]. This find-
ing support the importance of the health care provider’s
role in initiating lines of communication regarding HIV/
AIDS related problems. Moreover, two-thirds of the
respondents desired to learn more about HIV/AIDS and
this indicates that targeted interventions are needed to
increase understanding also because health promotion
programs are not regularly provided for this population.
The analysis of the results regarding the cited reasons for
seeking VCT showed that the most commonly were for
learning about their HIV sero-status and own or partners’
high risk sexual behaviors. This result is in line with previous
findings [7-9,14].
While the current study has revealed important mes-
sages, there are a number of limitations that need to be
taken into account in interpreting the results. A primary
limitation of this study is that the design is a cross-
sectional questionnaire study and, by evaluating the
participants at one point of time, making it impossible to
deduce causal relationships between socio-demographic
and behavior characteristics and the different outcomes of
testing. Secondly, the survey respondents may have been
the more motivated subpopulation with those who were
not interested abstaining from participation and participa-
tion bias is particularly likely, because it is conceivable that
people who have strong negative attitudes may be the least
inclined to complete the study questionnaire. Thus, the study
achieved a high response rate and, therefore, we believe such
participation bias if present was overall minimal. Thirdly, the
study relied on sensitive information which may have limited
honest responses, particularly on sexual and substance use
behaviors. As a result, these findings may be subject to
potential recall bias, participants may have been reluctant to
reveal true risk behaviors thus underestimating the level of
high-risk behaviors. To minimize such bias, the question-
naire was self-administered.
Conclusions
In conclusion, this study suggest that the level of unsafe
sexual behavior is considerable and the level of knowledge
amongst this sample in general is poor. The findings have
significant implications for health communication and in-
terventions are required to develop initiatives with the aim
of improving knowledge about HIV/AIDS.
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